Gender differences are assessed for the weekly frequency of three measurements of physical activities. Results: An indicator of sport and exercise showed higher phy~ sicai activity among men, whiie the indicator of haNtuai physical activity showed higher rates of dally walking and biking among women, A combined indicator of generN physical ac,o tivity showed no significant gender differences.
that most risk factor studies have used measures of physical activity that are strongly associated with sport and exercise. Yet, these forms of physical activity are today, especially in the European context, still considerably closer to typical male domains such as competitive sports and membership in sport and gym clubs. For example, a Swiss survey has shown that, compared to men, women ages 55 to 65 performed more moderate activity (3 to 3.9 times the basal metabolic rate) but less often activities associated with energy expenditures greater or equal to four times the basal metabolic rate 7. Thus, according to the way physical activity is measured, there may be a significant gender bias, even in population-based studies. Questions on possible gender bias arise not only from the perspective of health behaviours as patterns of social behaviours. Epidemiological studies concerned rather with estimation of risk factors for example, have demonstrated that for men and women different activity forms need to be considered when measuring daily individual energy expenditures 8.
Methods
In order to explore potential measurement bias we apply three different indicators that measure potentially genderspecific forms of physical activity. Depending on the measure employed, we expect significant gender differences in prevalence of physical activity. With respect to the patterning of health behaviours, we also expect that gender adequate indicators would fit better the general finding of healthier behaviour patterns among women. The present analysis employs data from the 1996 first wave of the Berne Lifestyle Panel, a computer-assisted telephone interview survey (CATI) on health relevant lifestyles and their determinants. The respondents comprise a representative sample of the population of Berne in the age between 55 and 65 years. The net response rate was 64.0 % (n=1119) (for more details seeg). Overall eight behaviour variables on physical activity, alcohol consumption, and eating concerns were included: The information on the number of hours per week spent for sport and exercise was used for the variable SPORT, coded as none --"0"; <2 hours = "1"; >2 hours = "2". Additional dichotomous information on physical activities, daily walking for relaxation (relax), and daily walking or biking for at least 20 minutes for commuting to work or doing the grocery shopping (twentym), was included in two other physical activity indicators. Habitual physical activity (HPA) was computed as: HPA = relaxo/a + twentymo/~. A more general indicator on physical activity (GPA) was computed as: GPA = relaxo/~ + twentymo~ + sportyo/~ whereas _< 1 hour of sport activities = sporty = "0" and > 1 hour of sport activities = sporty = "1". GPA recoded to none activity = 0, at least one = 1, and >1 activity = 2. Indicators and their categorisation are rather crude as they were developed not to provide exact prevalences but to explore the basic principles of gender measurement bias. Exploratory bi-variate analyses included contingency table and correlation analyses. Chi squared and Spearman rank correlations were computed as measures of statistical associations.
Results
Distributions of three different indicators of physical activity are shown in Table 1 . As expected in all but two variables women report more positive health behaviours than men, including habitual physical activity. The two exceptions regard our indicator for sport and exercise (higher scores for men) and the combined measure of general physical activity (no significant gender difference). The later result is a consequence of combining two measures of which sport is more frequent among males and habitual physical activity more among female respondents. Table 2 displays associations between the three measures of physical activity and other health related behaviours. As known from earlier studies relationships among health behaviours are often considerable yet, not statistically strongmL In the present case, rather crude categories additionally reduce the maximum value of correlation coefficients. However, as shown in Table 2 there are significant correlations between measures of physical activity most eating habits and among males smoking and drinking habits. Correlation coefficients in Table 2 also indicate that different measures of physical activity yield considerably different patterns of associations between health behaviours. For example among males the correlation coefficient between Kurzbericht I brief report Abel T, Graf N, Niemann S Gender bias in the assessment of physical activity in population studies physical activity and smoking is twice as high when sport and exercise (0.21) rather than habitual physical activity (0.09) is utilised. Among males there is a substantial difference in strength of association between alcohol consumption and physical activity. A significant relationship between more physical activity and less alcohol consumption is found only for those indicators that include habitual physical activity yet not for sport and exercise alone. In contrast, the coefficient for the association between physical activity and less frequent binge drinking is significant only for the variable SPORT. Among women, measures of physical activity that include habitual activities are more strongly correlated with eating habits than sport and exercise alone. Among men patterns of correlations between physical activity and eating habits also vary, yet the differences are less pronounced.
Conclusions
Epidemiological studies mostly based on the risk factor paradigm have previously discussed issues of gender bias with respect to accuracy in physical activity assessment 7,12. From a health promotion perspective the present report introduces a different focus. It considers physical activity primarily a social behaviour which is, in its meaning and expressive form fundamentally linked to gender. While this general idea has been mentioned earlier 13 there have been rarely any empirical explorations that would link qualitative and substantive issues with methodological problems of measurement of physical activity in general populations. However, the present study has clear limits that should be taken into account when interpreting its results. The literature included in this brief report was limited basically to a minimum to introduce the general aim of the study. The sample utilised here is limited to a specific age group of adults 55 to 65 years of age and represents only an urban Swiss population. The general character of the study was exploratory and testing of respective hypotheses seems necessary in future studies. Statistical methods applied here are rather simple and future analyses should include more sophisticated statistical testing.
Despite such limitations there are several conclusions that can be drawn from the present findings. First and most important, the results strongly indicate that studies on physical activity should carefully consider and define their measures taking into account possible gender biases and gender specificity of indicators. More specifically, the present findings provide preliminary evidence that traditional measures of physical activity that often and only implicitly focus on sports and exercise may lead to underestimation of physical activity in women population samples when leaving out forms of physical activity that comprise more habitual movements such as taking the bike to work or going for walks and household chores 13. In addition, associations of physical activity with other health relevant behaviours varied considerably across different measures of physical activity. This finding indicates a further risk of misleading empirical findings and false interpretations. We provide here one example to demonstrate possible consequences of applying gender-biased measures in an attempt to cluster respondents according to their behavioural risk patterns. Four behaviour variables (alcohol, fruit/vegetables, smoking and either sport/exercise or the combined measure of GPA) were dichotomised over the mean and summed, yielding a scale from 0 to 4. Next, respondents were grouped into one of three groups (0,1 = risk prone; 2 = balanced; 3 = healthy behaviour pattern). Depending on the physical activity measure employed in that index we compared the classification of individuals. While among men no substantial differences where found we observed a considerable difference among women. Using the more appropriate measure of general physical activity considerably more women were classified as practising a health promoting behaviour pattern (59.1%) as compared to employing SPORT (53.0 %) in the otherwise same index. Overall, the present results add empirical evidence to earlier findings 14,15 indicating that women are not generally less physically active than men but that their patterns of physical activity are qualitatively different. Consequently, and beyond gender separating analysis iv, gender sensitive measures of physical activity should be developed and utilised in future population studies in order to prevent measurement bias in prevalence estimations, false classifications, and flawed interpretations. Gender bias in the assessment of physical activity in population studies 
